The GABA-withdrawal syndrome (GWS) is a model of local status epilepticus following the interruption of a chronic GABA infusion into the rat somatomotor cortex. GWS is characterized by focal epileptic electroencephalographic discharges and associated contralateral myoclonus. In neocorticai slices obtained from GWS rats, most neurons recorded in the GABA-infused area are pyramidal neurons presenting bursting properties. The 
INTRODUCTION
For several years, our group in Gif-sur-Yvette (France) worked on a model of reflex epilepsy, the photosensitive epilepsy of Papio papio baboons (Killam et al. 1967) . When these predisposed baboons are submitted to intermittent light stimulation, generalized paroxysmal manifestations appear in the frontal motor cortex (Morrell et al., 1969) . We had clearly demonstrated that generalized paroxysmal manifestations originate in the motor cortex ), when Simon Brailowsky came to our laboratory. Simon proposed to block the epileptic manifestations of baboons by means of a chronic infusion of ],-aminobutyric acid (GABA) into the motor cortex of these animals. We performed 4-to 7-day infusions by means of osmotic minipumps and observed the disappearance of epileptic manifestations. After cessation of the GABA infusion, however, a rebound of brain excitability was observed, as evidenced by the presence of epileptogenic discharges localized in the infused area (Bmilowsky et al., 1987; . The phenomenon appearing after the interruption of the chronic GABA infusion was named the "GABAwithdrawal syndrome" (GWS) . Initially, we demonstrated that GWS is not the consequence of the genetic epileptic predispositon of baboons, and we tested the effects of chronic intracortical GABA infusions in non-photosensitive animals. Indeed, we reproduced GWS not only in nonepileptic baboons but also in normal rats. After returning to Mexico, Simon and his group reproduced GWS in hippocampal slices of rats (Garciaugalde et al., 1992) . Finally, this phenomenon could be considered a new model of focal epilepsy (Fig. 1D) . In nonbursting cells, the white-matter stimulation subthreshold for AP elicitation evokes a synaptic potential that at the resting membrane potential is mainly depolarizing. These cell groups are not different in their resting membrane potential, input resistance, and AP amplitude (Silva-Barrat et al., 1989; . Our first results therefore showed a large population of cells, most of them pyramidal cells, presenting bursting properties, with respect to those seen in other models of epilepsy that were provoked by topical or by systemic administration of compounds inhibiting GABA transmission (Connors et al., 1982 In addition, intracellular application of ethylene glycol-bis-(13-aminoethyl ether)-N,N,N',N'-tetraacetic acid (EGTA), a Ca + chelator, increased the amplitude and duration of PDSs and favored the appearance of additional APs during intrinsic and synaptically-induced bursts (Silva-Barrat et al., 1992) . The involvement of L channels, slowly inactivating, in bursting activity as suggested in other preparations (Johnston et al., 1980) (Dingledine et al., 1986) . In summary, PDSs result from the cooperation of at least three different currents: (1) (Araneda et al., 1994) . This zone also presents an ectopic expression of tyrosine hydroxylase mRNAs, which has been revealed by in situ hybridization and which could lead to noradrenergic neosynthesis in modified cells (Fig. 4) , given that tyrosine hydroxylase mRNAs are not normally expressed in the cerebral cortex of adult rats.
The data presented here lead to the following question: what are the functional consequences of the noradrenaline expressed in GWS at the level of the epileptic focus? Bath norepinephrine (NE) applications provoked a small cell membrane depolarization associated with a decrease in input K + conductance that is not significantly different for bursting and nonbursting cells . In addition, the NE-induced depolarization replaces the intrinsic bursts by a regular firing of single APs and causes intrinsic bursts to appear during previously subthreshold depolarizing current pulses. These NE-increased activities are abolished by Ca 2+ channels antagonists.
In nonbursting cells recorded from slices of GWS but not from saline-infused rats, NE promotes the appearance of bursts after WM stimulation, as well as during depolarizing current injection. Thus, a threshold current pulse inducing a single AP before NE application became efficient after NE application in inducing bursts of APs (Fig. 5) (Fig. 6A) . We observed that AHP increases during NE application, resulting in a 50% decrease in amplitude and duration of PDSs (Fig. 6B) and an increase of their frequency up to 5 Hz (Fig. 6C) . Such bursts are generated by interactions between Ca + currents responsible for burst generation, K + currents involved in AHP generation, and the strength of the K+ conductance decrease associated with the NE-induced depolarization. The AHPs after PDSs could be responsible for the intervals between EEG spikes observed in living animals (Fig. 6D) 
CONCLUSIONS
The interruption of a chronic intracortical GABA infusion into the somatomotor cortex of rats provokes the appearance of a GABAwithdrawal syndrome that is associated with an epileptic focus localized to the infused site. At the periphery of this infusion site, numerous neurons present bursts of APs resulting from a tolerance to GABA, correlated to an exaggerated Ca + entry as a consequence of the prolonged GABA infusion. Such bursts, and by consequence the epileptic focus, are subject to a noradrenergic modulation resulting from an ectopic expression of this neurotransmitter at the level of the GABA infusion site. As immunocytochemical data (Araneda et al., 1994) and in situ hybridization studies have revealed that in addition to noradrenaline, choline acetyltransferase is also overexpressed in the GWS focus area, we suggest that the GWS represents a valid model of transitory epilepsy for studying the physiological consequences of the reorganization of neuronal networks that is due to the expression of abnormal cellular phenotypes in this epileptic focus zone.
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